To investigate the influence of partial colectomy associated with hepatectomy on the biodistribution of the 99m Tc-phytate, on metabolic parameters, as well as labeling and morphology of red blood cells. METHODS: Wistar rats were distributed into three groups (each with six), nominated as colectomy, colectomy+hepatectomy and sham. In the 30 th postoperative day all rats were injected with 99m
Introduction
The liver is affected by metastases in 50% of patients with colorectal cancer and metastatic disease remains the leading cause of cancer-related death. The metastases may be single or multiple, affecting one or both hepatic lobes and are synchronous with the primary tumor in 16 to 25% of cases, several months or years after diagnosis 1 . The surgical resection of liver metastases is possible in 10 to 15% of patients and it is considered the treatment of choice with potential for cure and five-year survival in 22 to 65% of cases 2 .
One of the most widely used diagnostic tools in identifying diseases and metabolic changes, uses radiopharmaceuticals. , digestive bleeding, liver tumors and hemodynamic disorders 11 . It has been shown that changes on the morphology of red blood cells may arise in the first hours after trauma, persists for several days and may interfere with the their labeling. These changes are more severe in patients with postoperative septic complications 12 .
Any deviation in the uptake of radiopharmaceuticals, on vital organs and red blood cells after surgery, can result undesirable interpretations in the results of scintigraphic examinations, leading to mistaken diagnoses, with serious consequences to the patients.
Repetition of the exams can determine an increase of radiation dose for patients and risk for the involved professionals.
This work is part of a research field that has been studying the consequences of major surgery performed in organs of the digestive system. We have demonstrated relevant postoperative metabolic disorders after massive intestinal resection 4 , total gastrectomy 5, 6 , total colectomy 7 and Roux-en-Y gastric bypass 8 , by using this experimental model. 
Assay for biochemical levels
Samples of blood (3 mL) were inserted into test tubes without anticoagulant, centrifuged to 3000 rpm by 10 min and the serum was stocked to -40°C until analysis. Serum levels of aspartate aminotransferase (AST), alanine aminotransferase (ALT), and alkaline phosphatase were measured using a commercial kit on the autoanalyzer (Konelab, Software Version, 60i, Finland).
Red blood cells morphology
Blood strains were prepared on slides, them stained with
Leishman. The images of red blood cells were captured by digital camera using optical microscopy (Olympus microscope, model BX50, Japan, 1000x,) for analysis. To take the shape of red blood cells and the morphometric measurements we used the ImagePro Plus Software, version 6.0.
Estatistics
Data were expressed as mean±sd. The comparison between groups was performed by analysis of variance (ANOVA) and by the multiple comparison test of Tukey, using a 0.05 significance.
Results
The animals were randomly divided into three groups of six each. We observed 8% weight loss in group colectomy+hepatectomy at the end of first week. A progressive recovery of weight occured until day 30. In the other groups there was no weight loss after surgery. At the end of the experiment there was no significant difference in mean weights among groups. Tc-phytate uptake in the liver of colectomy rats was higher than in the colectomy+hepatectomy group rats, but the difference was not significant (p>0.05).
Concerning the erythrocytes labeling, we observed a significant difference in %ATI/g when the colectomy+hepatectomy group rats were compared with sham rats (p=0.042). These data are summarized in Table 2 . Serum levels of AST, ALT and alkaline phosphatase were significantly higher in colectomy+hepatectomy rats than in colectomy group rats (p<0.001), signaling that hepactectomy contributed to these results. Comparing the serum levels of AST, ALT and alkaline phosphatase from colectomy group with sham rats, the results were similar (p>0.05) ( Table 2) .
The qualitative and quantitative evaluation of the shape of red blood cells under optical microscopy was performed and alterations on the shape and morphometric measures were not found, when compared the three groups (Figure 1) . 
Discussion
It is well stablished in the area of digestive surgery that surgical resection is the most effective treatment for isolated liver metastasis in patients with colorectal cancer 13 .
Perioperative morbidity and mortality does not differ between simultaneous resections and staged procedures for selected patients with liver metastases. Meanwhile, patients undergoing simultaneous resections could expect a short duration of surgery and postoperative hospitalization as well as less blood loss during surgery 13 . Although the treatment for patients with synchronous colorectal cancer liver metastases remains controversial, surgical resection of both the primary tumor and liver metastases is the only option offering a potential cure 13 .
In the experimental model used in this work we did not include induction of colon cancer, because our objective was to examine the repercussion of colectomy associated partial hepatectomy without carcinogenesis. After the standardization of the technique in the pilot study, the morbidity was low and there was not mortality during the 30 days of observation of all rats.
Despite the great surgical trauma, the animals progressed well until the end of the experiments. Weight loss in the first week was observed in the animals from colectomy+hepatectomy group, but they had a satisfactory recovery in the three subsequent weeks.
These findings corroborate the statement that hepatectomy increased morbidity, but over time the animals had satisfactory evolution.
However, at the end of the observation and collection of biological samples, we detected significant changes in some parameters, when the groups were compared. There was a significant reduction in Tc-phytate uptake.
The distribution of radiocolloids in the liver has been
shown to correlate well with the severity of chronic liver diseases, the severity of histologic fibrosis, prognosis, and hepatic function 14 .
Thus, liver uptake of Tc-phytate uptake coincided with a lower alanine aminotransferase, aspartate aminotransferase and alkaline phosphatase activities in colectomy+hepatectomy rats, than in sham rats.
Nuclear medicine procedures have proven increasingly effective imaging modalities in the study of several disorders 17 .
Besides the disease, these procedures could be altered by medications, surgery and natural products that could change the biodistribution of radiopharmaceuticals in a specific target or the fixation of Tc to blood constituents 16, 18 . In general, the labeling of blood constituents could decrease by the action of 
Conclusion
Hepatectomy associated with colectomy lowered the liver and erytrocytes uptake of pertechnetate in rats, coinciding with changes in hepatic enzymatic activity.
